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(54) FILM THICKNESS MEASURING ^^^RATUS OF SHIFTER OF PHASE 

SHIFT MASK 
(11) 3-181805 (A) (43) 7.8.1991 (19) JP 

(21) Appl. No. 64-322331 (22) 11 12.1989 
(71) FUJITSU LTD (72) KENJI NAKAGAWA 
(51) Int. CI 5 . G01B11 06,G03F1,00 



PURPOSE: To measure the thickness of a shifter correctly by making an optical 
path passing the shifter agreed with that without a shifter by changing the 
thickness of a wedge-like glass, and converting the thickness of the shifter 
to that of the glass. 

CONSTITUTION: The light illuminated from a white light source 6 is divided 
into two paths through a half mirror 4. One optical path 11 passing through 
a shifter 10 is reflected by a mirror 5 to be incident upon a detector 9 through 
the half mirror 4. The other optical path 12 is reflected by a mirror 5, passing 
through a wedge-like glass 8 and combined with the optical path 11 by a half 
mirror 4, and incident upon the detector 9. When the lengths of the optical 
paths 11 and 12 converted to the air (index of refraction of light— 1) become 
the same, that is, the passing time of the light through the optical path 11 
becomes equal to the passing time of the light through the optical path 12, 
an interference signal of the lights is detected by the detector 9. 
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(54) VISUAL APPARATUS 

(11) .3-181807 (A) (43) 7.8.1991 (19) JP 

(21) Appi. No. 64-323524 (22) 12.12 1989 

(71) OMRON CORP (72) YOSHIHIRO TANEDA(3) 

(51) Int. CI 5 . G01Bll/24,B65H7/14 f G01N21/84,G01N21/88,G02B27/28 



PURPOSE: To improve the checking accuracy by providing a polarizing filter of reach of 
a projecting system of an illuminating apparatus and a photodetecting system of a camera 
apparatus, and adjusting the polarizing plane of each polarizing filter so that the regular 
reflection light at the regular reflection surface is not incident upon the camera apparatus. 

CONSTITUTION: A polarizing filter is provided in each of a projecting system of an illuminating 
apparatus 16 and a photodetecting system of a camera device 15. The surface of each polariz- 
ing filter is adjusted so that the regular reflection light at the surface of a metallic plate 
13 is not incident upon the device 15. The light from the apparatus 16 is, after being polarized 
by the polarizing filter, irradiated to an object 11 to be checked. This light is regularly 
reflected at the surface of the metallic plate 13 of the object 11, but refrained from being 
incident upon the device 16 by the polarizing filter. Moreover, although the light projected 
to the object 11 is irregularly reflected at the surface of a substrate 12, the polarizing surface 
is broken, and therefore a part of the light passes through the polarizing filter and enters 
the device 15. Accordingly, even if the object 11 deforms and the regular reflection surface 
of the metallic plate 13 is direction in any direction, the light and shade image of the object 
11 obtained by the device 15 expresses a dark part of the metallic plate 13 and a bright 
part of the substrate 12, thus making it possible to easily binarize the light and shade image. 




(54) OPTICAL MEASURING APPARATUS OF PARALLELISM AND SURFACE 

ROUGHNESS OF CONFRONTING FACES 
(11) 3-181808 (A) (43) 7.8.1991 (19) JP 

(21) Appl. No. 64-321844 (22) 12.12.1989 
(71) BROTHER IND LTD (72) MICHIO KONDO 
(51) Int. CI 5 . G01B11/30.G01B11/26 

PURPOSE: To measure the surface roughness and parallelism of two surfaces of an object 
to be measured in a short time at one time by providing two pairs of an optical transmitter- 
receiver part and an optical sensor head part, and projecting a measuring light to the 
confronting two surfaces of the object from the first and the second sensor head parts. 

CONSTITUTION: Two kinds of interference lights generated by the laser beams which are 
projected from laser sources 10a, 10b are transmitted to optical transmitter-receiver parts 
30a, 30b by optical constant polarizing fibers 20a, 20b while being shifted 90* from each 
other in phase. The lights enter optical sensors 24a, 24b, 28a, 28b through condensing lenses 
18a, 18b and polarizing beam splitters 16a, 16b and, outputted as measuring signal. Direct 
current components are removed from the measuring signals in measuring circuits 70a, 70b, 
and the measuring signals are changed to pulse signals of A and B phases. Accordingly, 
the changing amount of the phase of each interference signal can be measured with high 
accuracy. The changing amount of the phase corresponds to each surface 58a, 58b of an 
object 68 to be measured. Therefore, the surface roughness of each surface is obtained by 
multiplying the measuring value with the 1/2 wavelength of the laser beams from the respective 
light source 10a, 10b. Moreover, the parallelism of the two surfaces 58a, 58b is measured 
by obtaining the differential of the circuits 70a, 70b. 
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Abstract: PURPOSE: To improve the checking accuracy by providing a polarizing filter of 
reach of a projecting system of an illuminating apparatus and a photodetecting system of a 
camera apparatus, and adjusting the polarizing plane of each polarizing filter so that the 
regular reflection light at the regular reflection surface is not incident upon the camera 
apparatus. 

CONSTITUTION: A polarizing filter is provided in each of a projecting system of an 
illuminating apparatus 16 and a photodetecting system of a camera device 15. The surface of 
each polarizing filter is adjusted so that the regular reflection light at the surface of a metallic 
plate 13 is not incident upon the device 15. The light from the apparatus 16 is, after being 
polarized by the polarizing filter, irradiated to an object 11 to be checked. This light is 
regularly reflected at the surface of the metallic plate 13 of the object 11, but refrained from 
being incident upon the device 16 by the polarizing filter. Moreover, although the light 
projected to the object 11 is irregularly reflected at the surface of a substrate 12, the 
polarizing surface is broken, and therefore a part of the light passes through the polarizing 
filter and enters the device 15. Accordingly, even if the object 11 deforms and the regular 
reflection surface of the metallic plate 13 is direction in any direction, the light and shade 
image of the object 11 obtained by the device 15 expresses a dark part of the metallic plate 
13 and a bright part of the substrate 12, thus making it possible to easily binarize the light 
and shade image. 
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